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Abstract

Background: The potential for misinformation on user-controlled Know-
ledge Exchange Social Websites (KESWs) is concerning since it can actively
influence Internet users’ knowledge, attitudes, and behaviors related to
childhood vaccinations. Objective: The present study examines the accuracy
and predictors of health information posted to a Knowledge Exchange Social
Website (KESW). Methods: A sample of 480 answers to childhood vaccina-
tion questions were retrieved and rated for accuracy. Multiple logistic regres-
sion modeling was used to examine whether answer characteristics (best an-
swer, professional background, statistical information, source disclosure, on-
line link, word count, vaccine stance, and tone) predict accuracy. Results:
Overall, only 56.2% of the posted answers were rated as “accurate.” Accuracy
varied by topics with between 52.8% - 64.3% being rated as accurate. When
Yahoo Answers’ “best answers” were examined, only 49.2% rated as accurate
compared to 57.7% of all other answers, a finding attributed to widespread
nominations of vaccine misinformation as “best answers” for questions ad-
dressing the side effects of vaccines. For all other types of questions, “best
answers” were more likely to be accurate. Regression modeling revealed that
discussions of personal choices regarding childhood vaccinations predicted
the accuracy of posted answers, with those who mentioned vaccinating their
own children proving more likely to communicate accurate vaccine informa-
tion, and those expressing vaccine hesitancy proving more likely to share
factually inaccurate statements about vaccines. Conclusion: The high preva-
lence of misinformation on KESWs suggests that these websites may serve as
a vector for spreading vaccine misperceptions. Further research is needed to
assess the impact of various KESWs and to develop effective, coordinated
responses by public health agencies.
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1. Introduction

Increasingly the Internet is the public’s first destination when faced with health
questions [1] [2], with over a third of adults in the United States reporting going
online to self diagnose a medical condition and over two thirds seeking more
general health information online [3]. The impetuses driving online health in-
formation seeking are manifold and include benefits such as the availability of
immediate answers [2] [4], social support [4] [5] [6], and opportunities to by-
pass traditional face-to-face meetings with health practitioners [4].

Regarding immediacy, while wait times for face-to-face appointments with
health practitioners vary widely, research suggests that wait times in the US are
often considerable, with estimates ranging from 24 - 30 days for first time patients
[7] [8]. In contrast, the Internet contains a wealth of static webpages that can be
accessed immediately and interactive forums that yield near-instantaneous res-
ponses from other users [2]. Opportunities for near instantaneous health an-
swers may be particularly enticing for individuals experiencing anxiety due to
risky health behaviors or unexpected symptoms. For example, reading that there
are benign explanations for sudden angina may offer health information seekers
with immediate relief that could otherwise be delayed until an appointment can
be scheduled with a physician.

Research has also shown that online communities built around health condi-
tions can serve multiple supportive roles including supplying health informa-
tion, providing an outlet for cathartic release, and offering social support [5] [6]
[9] [10]. Not only can online communities provide health information seekers
with answers to their direct queries, but research has also shown that health in-
formation seekers value access to broader accounts of other patients’ experiences
[10]. While users may initially approach online forums with the intention of
seeking health information, hearing the experiences of others with the same
condition and receiving messages of support from forum users may provide a
sense of social support unlike that experienced solely in face-to-face appoint-
ments with healthcare practitioners.

Several barriers inherent to traditional face-to-face meetings with healthcare
practitioners may also explain increasing rates of online health information
seeking. For instance, some health information seekers face fiscal barriers in-
cluding lack of health insurance or funds to cover copayments [11] [12]. As of
2017, the US Census Bureau reported that 8.8% of the population experienced a
lack of health insurance in the past year, with uninsured rates reaching as high as
16.1% in some subpopulations [13]. Further, estimates suggest up to 24.2% -
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34.9% of adults in the United States experience underinsurance that may inter-
fere with access to healthcare [12]. In these instances, health information seekers
may perceive the Internet as their only means of obtaining high-quality health
information.

For other health information seekers, face-to-face meetings with healthcare
practitioners represent a stressful encounter in which they expect their health
beliefs and practices to be challenged. For instance, parents who are opposed to
childhood vaccinations may find seeking health information on anti-vaccination
forums to be less stressful and confrontational than appointments with pediatri-
cians who may challenge their vaccine beliefs. The sheer volume of health in-
formation posted online means that adherents of nearly any health belief,
whether grounded in evidence-based practice or not, can find resources justify-
ing their current health beliefs and practices.

While some health information seekers go online to avoid confrontations with
health care practitioners, others go online to avoid embarrassment. The inherent
anonymity of online health information seeking may be especially appealing to
individuals who have engaged in taboo health behaviors or who feel that there is
a societal stigma attached to their health condition [9] [14] [15], as previous re-
search has shown that societal taboos can delay physician visits and detection of
health conditions [16]. Even in the absence of social stigmas and taboos, fear of
simple nonverbal cues of disapproval or judgment from healthcare practitioners
may be sufficient to serve as a barrier to face-to-face appointments [9].

Risks on Online Health Information Seeking

Despite the allure of the Internet as a source of health information, research
has documented several risks inherent to this medium, including the presence of
widespread misinformation [17]. Past research has described various forms of
online misinformation ranging from outright factual errors and deception to
more subtle issues like omissions of details and the presence of outdated infor-
mation [17].

The presence of misinformation online is concerning, as research has shown
that such information shapes individuals’ knowledge, attitudes, and health beha-
viors [18]. With health information seekers increasingly turning toward the In-
ternet as their first source of medical advice [1] [2], this misinformation poses
special risks. For example, research has shown that exposure to online health in-
formation has changed the dynamic between patients and healthcare profession-
als during face-to-face visits [19] [20]. As a result of exposure to misinformation,
patients are increasingly challenging their healthcare providers’ medical advice
while physicians are reporting having to dedicate more of their limited time with
patients to addressing concerns [21].

The presence of widespread misinformation online is especially insidious for
individuals with low health literacy and e-health literacy skills, as these individu-
als may lack the ability or motivation to critically evaluate the veracity of the in-
formation that they encounter [22] [23] [24] [25]. Not only are these individuals
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at higher risk of engaging with inaccurate health information online, but efforts
to improve consumers’ ability to navigate online health information have also
found that the efficacy of such interventions is moderated by individuals’ health
literacy skills, with only those with already high health literacy benefitting [26].

The risks posed by widespread misinformation online and low health literacy
levels are further exacerbated by health information seekers’ often idiosyncratic,
potentially biased search strategies [27]. For instance, while 77% of health in-
formation seekers reported that their hunt for health information began at a
search engine such as Google, Bing, or Yahoo [3], only about 16% of health in-
formation seeking consumers report a preference for searching for credible web-
sites such as government sponsored or academic websites [28].

The sheer volume of information online, presence of widespread misinforma-
tion, and preferences for accessing less credible websites together also facilitate
confirmation biases, in which a person seeks or favors information that confirms
their preexisting beliefs [29]. Among health information seekers, confirmation
biases lead users to selectively seek out and access only health information out-
lets that mirror their own preexisting beliefs [30] [31]. By sheltering themselves
from information that could challenge their beliefs, health information seekers
may reinforce their preexisting misperceptions and make healthcare decisions
based on poor or limited information.

Knowledge Exchange Social Websites (KESWs)

One health information channel warranting special attention is Knowledge
Exchange Social Websites (KESWs) since the content is entirely user-generated.
KESWs are classified as Web 2.0 websites, a category that also includes social
media and message boards and is defined by users’ ability to engage with the
website simultaneously as both contributors and consumers of content [32].
KESWs differ from other Web 2.0 sites in that their structure is strictly intended
for the asking and answering of questions. Unlike message boards, KESWs often
span many topics and frequently allow users to subjectively rate other users’
responses through systems of upvoting and downvoting. Similarly, some KESWs
provide an option to identify “best answers” on the basis of upvotes, downvotes,
or selection by the original question poster.

The format of KESWs is concerning, as the presence of user-generated ques-
tions and answers creates opportunities for the spread of misinformation above
and beyond the risks poses in many other online health channels. For instance,
because any KESW user can answer posted medical questions regardless of their
actual knowledge, experience, or credentials, there are concerns about the accu-
racy of medical advice on these sites [22]. The impact of misinformation on
KESWs is particularly concerning, as it can be magnified in two unique ways.
First, the systems of upvoting and downvoting respondents’ answers means that
medical question posters’ own misperceptions, ignorance, or biases may be re-
flected in how answers are arranged. By using KESWs’ upvoting, downvoting,

and best answer features, question posters can not only seek out answers that
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reinforce their own beliefs, but also move those answers to the top of page, en-
suring that those answers are the answers first seen and read by other KESW
viewers. The inherent anonymity of KESWs also enables respondents to provide
falsified credentials to lend credibility to their answers. In a system of anonym-
ous question and answer posters, there is simply no way to confirm whether
respondents actually are doctors, nurses, or other medical professionals, though
these claims may lend respondents’ answers a patina of credibility regardless of
the veracity of their claims.

While health questions are common across question-and-answer format web-
sites [33] like KESWs, little is currently known about veracity of the health ad-
vice currently being disseminated through this channel.

Childhood Vaccination & Knowledge Exchange Social Websites

Given the potential for KESWs to disseminate incomplete or inaccurate health
information and sparse information regarding the veracity of posted answers, it
may be edifying to explore the accuracy of information being posted on timely
and polarizing health issues. Childhood vaccinations, as a contentious health
topic plagued by misinformation, may serve as useful entry point for exploring
KESWs as a channel for health information.

Despite recent outbreaks of largely vaccine-preventable diseases, vaccine hesi-
tancy in the US remains high. Notably, the 2014-2015 outbreak of measles, an
infectious disease declared eradicated in the US in 2000, was linked to initial ex-
posure from an unvaccinated individual at an amusement park in California
[34]. The vaccination status was documented for 34 of the 59 cases, and of the
34, more than half were unvaccinated [34]. This occurrence prompted the topic
of childhood vaccinations to come back in the public eye and continues to spark
discussions pertinent to the urgency of vaccinations. Despite the high visibility
of the 2014-2015 outbreak, measles outbreaks have continued, with 118 cases of
measles reported from 15 states in 2017 [35].

Vaccine hesitancy is at least partially fueled by misinformation, which is par-
ticularly widespread in online settings [36]. Even brief exposure to online mi-
sinformation can influence perceptions of vaccine risks and result in poorly in-
formed decisions [37] [38]. Of particular importance in the discussion of vacci-
nations and accuracy of health information is the role of vaccine hesitant indi-
viduals. The anti-vaccination movement originated with the now retracted and
debunked study published by Andrew Wakefield in 1998, which suggested a
causal link between the MMR vaccine and autism. This seminal study fueled the
autism-vaccine debate, which has shaped parent’s attitudes and is still a concern
in today’s society [39]. In fact, the recent Somali immigrants’ measles outbreak
in Minnesota was fueled by targeted efforts of the vaccine hesitant community.
Prior to 2008, the Somali community had a high rate of vaccine coverage but
became a target of the anti-vaccination movement, which has influenced inac-
curate fear that the MMR vaccine causes autism [40].

Furthermore, the Internet is increasingly being used to obtain information
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about vaccines, and the media continues to disseminate fear and misleading in-
formation on this topic. In online communities where there is greater freedom
of speech and unmoderated content, such as a KESW, there is a dominance of
viewpoints that link autism to vaccines [41]. Not only does the online search
term “vaccination” yield more anti-vaccination or vaccine critical websites [42]
[43], but parents that search for vaccine information on the Internet are more
likely to have lower perceptions about vaccine safety and effectiveness [44].
Consequently, trends have observed that Internet users seek information about
possible vaccine side-effects [45], which has potential to guide a consumer’s at-
titude due to the prevalence of vaccine critical websites despite being evaluated
as lower quality [46].

The present study seeks to describe the types of childhood vaccine questions
and answers being posted to a KESW and to rate the accuracy of the information
posted in order to inform future online public health interventions targeting on-
line media. This study serves as a first step by quantifying the extent and nature

of misinformation in the under-studied and high-risk setting of KESWs.

2. Methods

Data collection

The decision was made to focus the present study on a single KESW. Of the
KESWs reviewed, Yahoo Answers was selected on the basis of its popularity, the
prevalence of posted vaccine questions, and features enabling the retrieval of
questions. In 2016 Yahoo was ranked as the third most popular multi-platform
web property in the United States, with 204 million unique visitors in a single
month [47].

During Spring 2015, a quota sample of 220 posts with the keyword “children
vaccinations” were extracted from Yahoo Answers for analysis (see Figure 1).
The decision was made a prior to extract the first 220 posts in order to build a
pool of approximately 500 total answers to examine. The estimation of number
of posts to extract was based on previous experience by the lead authors [48].
Upon initial review, 153 (69.55%) posted questions were excluded as they either:
1) solicited subjective responses that could not be rated for accuracy, 2) asked
policy questions that could not be assessed for accuracy due to variance in vac-
cine policies worldwide and no way to discern respondents’ locations, or 3) were
not directly about childhood vaccinations (see Table 2 for an example of an ex-
cluded question). Review of the remaining 67 posted questions revealed that 4
posts were actually comprised of 2 distinct questions. Each of the distinct ques-
tions in these 4 posts was examined independently, resulting in a total list of 71
questions about childhood vaccinations (see Figure 1).

A total of 480 answers were given to the final 71 questions. Questions received
between 1 to 11 answers (M = 6.76, SD = 3.04), with only 2 questions (2.82%)
receiving a single answer, and 10 being the most common number of responses

observed.
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Figure 1. Flow chart of dataset development. This figure illustrates the exclusion criteria
utilized to reduce the initial 200 posts to the 71 unique questions and 347 posted answers
included for analysis.

Table 1. Answer characteristics examined.

Data Collected Indicates...

Best Answer ...whether the person who posted the question(s) on Yahoo Answers selected
this answer as the “Best Answer.” All questions had a Best Answer selected

Professional ...whether respondents claimed a professional background in the health sciences

Background (ex: a pediatric nurse with over 25 years of experience)

Statistics ...whether respondents cited any statistics

Source ...whether respondents noted that their answer came from an external source.
Many answers contained unmodified content copied and pasted from other
websites.

Link ...whether a link to external websites was provided

Word Count ...the number of words in respondents’ answers

Vaccine Stance  ...whether respondents claimed to have vaccinated their own children according
to guidelines, skipped some vaccinations, or utilized an alternative vaccine
schedule

Tone ...whether the answer was written in a hostile tone, as some questions elicited

inflammatory comments/trolling

In addition to questions and answers, eight accompanying data points were
extracted from each answer (see Table 1).

Answer Accuracy

In order to evaluate the accuracy of each posted answer, answers were coded
into one of four categories (see Table 2). Due to potentially severe consequences
of disseminating misinformation about vaccinations, it was decided to forgo a

“partially accurate” category and instead rate answers as inaccurate if any errors
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Table 2. Accuracy coding schema.

Rating Description Example

Accurate Contains no factual errors  “Autism and other disabilities occur with the same
frequency among vaccinated and unvaccinated children.”

Inaccurate  Includes 1 + factual errors  “A vaccinated person is MORE likely to get a disease
than a non-vaccinated person. The whole theory of
vaccination is flawed. It causes a weakening of the
immune system thus making those who are inoculated
more susceptible to disease.”

Subjective  Answers that cannot be “...we need more info to accurately answer this
rated for accuracy, suchas  question.”
statements of opinion

Unanswered Did not address the question “I would get ALL the injections... It is of course a very
asked personal decision.”

were included, regardless of how much correct information they may have also
contained.

In an adaptation of the methodology employed by Buhi, Daley, Oberne,
Smith, Schneider, and Fuhrmann (2010), the accuracy of each answer was as-
sessed independently by two trained research assistants with the support of a
physician. The two research assistants arrived at the same accuracy rating for
58.86% of the questions. When accuracy ratings differed, a physician provided

an expert opinion as the tiebreaker.

3. Data Analysis

All quantitative analyses were conducted by one of the authors using SPSS ver-
sion 26.0 [49].

A thematic analysis was conducted in order to establish a codebook of the
types of questions being asked about childhood vaccinations on Yahoo Answers
[50]. In the first stage, two of the authors read through the entirety of the set of
questions in order to familiarize themselves with the data. Following the
read-through, both readers independently developed a set of emergent themes to
organize the types of questions asked. These emergent themes were then shared
with the full research team who helped to reconcile differences in the two au-
thors’ coding schemes and arrive at a final coding scheme to categorize ques-
tions into one of five categories (see Table 3).

Simple descriptive statistics (frequency and valid percent) and bar charts were
employed to examine the types of childhood vaccination questions being asked,
the accuracy of answers to these questions, and the role of answers voted “Best
Answer.”

Multiple logistic regression modeling was used to examine whether answer
characteristics (best answer, professional background, statistical information,
source disclosed, online link, word count, vaccine stance, and tone) predict ac-
curacy (re-coded to a dichotomous accurate vs. inaccurate). Answers that fun-

damentally failed to address the question asked (ie subjective, policy, or
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Table 3. Final coding scheme for types of questions posted.

Type of Question Example

Vaccine Schedule “Do children generally have to get vaccinations at their 2 year well check?”
Risks, Not Vaccinating “Is there anything wrong with not getting your children’s vaccinations?”

Risks, Adverse “Is it true that childhood vaccinations can cause autism in children?”
Reactions

Risks, Not Vaccinating “My friend didn’t give her son some of his vaccinations when he was born
vs. Adverse Reactions  in fear that he would become autistic. She waited until he was five.
Couldn’t certain things happen before five that could be dangerous?”

Policy (Excluded) “Can a government funded daycare refuse a child because they do not have
vaccinations up to date?”

unanswered) were excluded from the logistic regression model, as readers look-
ing for an answer to a health question could reasonably be expected to disregard
these answers. As there were no a priori predictions regarding which variables
would emerge as significant predictors of answers’ accuracy, all predictors were

force-entered together in a single block.

4. Results
Types of Childhood Vaccine Questions Asked

Figure 2 illustrates the frequency of the four types of questions observed.
Concerns regarding the adverse effects of vaccinations were common, with the
two most frequent types of questions focusing entirely or at least partially on
adverse reactions. In contrast, very few questions focused exclusively on the risks
posed by foregoing vaccinations.

Accuracy of Childhood Vaccine Answers

Of the answers that could be objectively rated as accurate or inaccurate, 56.2%
of answers overall were rated as accurate (Z.e. answering the question asked and
containing no factual errors (see Table 2), though this varied by the type of
question asked: see Figure 3).

When Yahoo Answers’ “best answers” were examined, an unexpected pattern
of data emerged. While answers voted the “best answer” were more likely to be
accurate for questions about vaccine schedules, the risks of not vaccinating, and
the risks of not vaccinating versus the risks of adverse reactions, the differences
between the accuracy of “best answers” versus other answers were modest.
However, a pronounced 20.9% difference was observed among questions focus-
ing on adverse reactions, with “best answers” being less likely to be accurate (see
Figure 4).

Predictors of Answer Accuracy

Logistic regression modeling was conducted to examine whether several cha-
racteristics of posted answers (Best Answer, Professional Background, Statistics,
Source, Link, Word Count, Vaccine Stance, and Tone; see Table 1) predict the

answers’ accuracy.
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50.0%
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30.0%

20.0%

10.0%

0.0%

41.8%

Risks, Adverse Reactions  Risks, Not Vaccinating vs. Vaccine Schedule Risks, Not Vaccinating
Adverse Reactions

Figure 2. Types of vaccine questions asked. This figure shows the proportion of posted questions

devoted to each of the four types of questions identified during thematic analysis.

100.0% 1

75.0% |

50.0% |

25.0% |

0.0% -

64.3%

Overall Risks, Adverse Reactions Vaccine Schedule Risks, Not Vaccinating  Risks, Not Vaccinating
vs. Adverse Reactions

Figure 3. Accuracy of answers by question type. This figure summarizes the proportion of ques-

tions that were answered accurately overall and individually for each of the four types of questions
identified during thematic analysis.

Ultimately, Best Answer, Professional Background, Statistics, Source, Link,
Word Count, Vaccine Stance, and Tone together were found to serve as a statis-
tically significant predictor of answers’” accuracy ( ;((29) = 40.11, p < 0.001; Cox &
Snell R* = 0.11, Nagelkerke R* = 0.15). after controlling for the other predictors
in the model, only Vaccine Stance emerged as a statistically significant predictor
of answers’ accuracy, with respondents who reported not vaccinating their

children, under-vaccinating their children, or vaccinating their children on an
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alternative schedule being between 0.17 - 0.22 times as likely to answer each
question accurately. On the other hand, those who reported that vaccinate their
own children were 2.35 times as likely to provide completely accurate answers to
posted questions (see Table 4).

100.0%

75.0%

50.0%

25.0%

0.0%

66.7%
61.5% 62.5% 64.0%

57.7%

M Best Answer

" Not Best Answer

Overall Risks, Adverse Vaccine Schedule Risks, Not Risks, Not
Reactions Vaccinating Vaccinating

vs. Adverse

Reactions

Figure 4. Accuracy of answers by question type and “best answer.” This figure summarizes the

proportion of questions that were answered accurately overall and individually for each of the four

types of questions identified during thematic analysis separately for answers marked “best answer”

and for all other answers.

Table 4. Summary of logistic regression modeling of KESW answer characteristics on
answer accuracy (n = 339).

Variable B SE B Exp (B) Wald P

Constant 0.28 0.17 1.33 2.97 0.09
Best answer -0.23 0.33 0.80 0.47 0.49
Professional background 0.88 0.53 2.41 2.77 0.10
Utilized statistics -0.45 0.68 0.64 0.43 0.51
Provided a source 1.07 0.63 2.92 2.93 0.09
Provided a link -0.44 0.63 0.65 0.48 0.49
Word count <0.001 0.001 1.00 0.04 0.84

Vaccine Stance*

No vaccinations -1.77 0.51 0.17 11.89 0.001
Under vaccinate/alternative schedule ~ -1.51 0.55 0.22 7.58 0.01
Vaccinate 0.85 0.38 2.35 5.11 0.02

Note. Overall model statistics: ;((29) = 40.11, p < 0.001; Cox & Snell R* = 0.11, Nagelkerke R* = 0.15.

*Reference Category: Vaccine stance not mentioned.
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5. Discussion

Overall, the accuracy of health information regarding childhood vaccinations on
Yahoo Answers is troubling, with only slightly over half of the answers examined
being rated as accurate. This is concerning given that the questions examined
had, on average, at least six replies. If question posters set out to find informa-
tion that reinforces their preexisting beliefs, these data suggest that it is likely
that they’ll receive at least some answers that align with their own beliefs regard-
less of the accuracy of those beliefs. When examined separately by theme, it was
discovered that answers’ accuracy varied relatively little from topic to topic.

Regarding the themes examined, KESW users appeared to focus primarily on
concerns about potential adverse reactions to vaccines. In fact, not only were
adverse reactions to vaccines the most often type of question asked, but these
questions appeared more than 6 times as often as questions about the risks posed
by foregoing vaccinations. This mirrors findings in previous literature regarding
Internet users’ health information seeking [45] [51].

Interestingly, questions about vaccine side effects were not only the most fre-
quent type asked, but also were the least likely to be accurately answered. In fact,
this was the only theme in which “best answers” were less likely to be accurate
than other posted answers. Users not only frequently visited this KESW with
questions about the risks of vaccines, but also showed a preference for answers
with factual inaccuracies. This is important to note because Internet users are
likely to examine “best answers” first and hold these answers in higher regard.
Against a backdrop of rising vaccine hesitancy, recent outbreaks of vac-
cine-preventable diseases, and the increasing prominence of the internet as a
first, and sometimes only, source of health information, any website facilitating
the transmission misinformation about vaccines should be a cause for concern.

The proliferation of questions about vaccine side effects and tendency to select
inaccurate responses as “best answers” suggests that KESWs may be dispropor-
tionately attracting vaccine hesitant parents. This has the potential to create an
unfortunately feedback loop; as KESWs become populated with inaccurate in-
formation, they in turn attract audiences seeking out information to support
their own misconceptions. This audience, in turn, exacerbates the problem by
then marking inaccurate responses to their own queries as “best answers.”

The regression modeling examined in this study highlighted the importance
of KESW users’ stated vaccine stance. The data is largely as expected, with those
most in favor of vaccination (as reflected by anecdotally vaccinating their own
children) providing more accurate information about vaccines and those ex-
pressing vaccine hesitancy (by refusing vaccinations for their children altogeth-
er, refusing specific vaccinations, or preferring an alternative timeline to space
out vaccinations) proving more likely to make factually inaccurate claims about
vaccines. However, it is interesting to note that relatively little difference was
observed in the accuracy of statements between those who refuse childhood vac-

cinations altogether and those refusing just specific vaccines or preferring alter-
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native childhood vaccine schedules. Regardless of the degree of vaccine hesitan-
cy users expressed, their likelihood of making factually inaccurate claims about
vaccines was remarkably similar.

While these data offer some preliminary insights into the landscape of child-
hood vaccine questions and answers on KESWs, several limitations warrant con-
sideration. For instance, as the present study was correlation in design, not only
can causal claims not be established, but the study is also not sensitive to trends
over time. In the wake of news stories highlighting disease outbreaks, celebrities
advocating for alternative health practices, and the continued, diverse efforts
health agencies to promote best practices, it seems reasonable to expect some
degree of fluctuation in both the types of queries posted to KESWs and the ac-
curacy of the responses they will receive. Future research utilizing longitudinal
designs may be warranted to better understand overall trends in the accuracy of
KESW-generated answers, as well as the degree to which the content of these
websites is dependent on time-sensitive, outside factors such as major news
headlines and disease outbreaks.

This study is similarly limited by its focus on a single KESW. The findings in
this study may be at least partially attributable to the demographics of the users
of this specific KESW. As a result, it’s possible that the findings presented here
may not generalize to other KESW platforms such as Reddit, which may draw
different audiences. Direct comparisons of the content on different KESWs may
be challenging due to differing features of those sites. For instance, Yahoo An-
swers’ “best answer” feature highlights just a single answer and is utilized by just
the person who posted the question, while sites like Reddit use a system of “up-
votes” and “downvotes” in which every single response to a post can be pro-
moted or suppressed by all the visitors to the thread. Despite structural differ-
ences like these, there may be value in comparing the accuracy of vaccine infor-
mation disseminated through various KESWs. Similarly, future research explor-
ing how users’ demography and KESWs’ structures influence the accuracy of
posted health information may be informative.

As a final consideration, while the present study found a considerable amount
of inaccurate information posted in response to questions about childhood vac-
cination, relatively little is known about how health information consumers util-
ize the information on KESWs. For instance, the relative weight users give to
“best answers,” whether users preferentially scan replies for answers that rein-
force their own beliefs, and differences in the information seeking strategies of
question posters versus those who simply read others’ questions and replies, is
not entirely understood. Future research exploring the health information seek-
ing strategies of KESW users may provide important context regarding the ac-

tual risks posed by posted misinformation.

6. Conclusion

Ultimately, the accuracy of childhood vaccine information posted on Yahoo

DOI: 10.4236/0jpm.2020.106011

163 Open Journal of Preventive Medicine


https://doi.org/10.4236/ojpm.2020.106011

F. Gorman et al.

Answers was low, illustrating the potential risks of relying on KESWs as a source
of health information. While further research is needed to explore the role of
KESWs as a source of health information and potential foundation for health
behaviors, the presence of misinformation about vaccines online is hardly novel.
The present study serves to highlight the importance of considering KESWs as
one part of the broader discussion of how health professionals can address mis-
perceptions about vaccines and the proliferation of misinformation online. Pub-
lic health professionals may consider increasing their health education outreach
online and incorporating evidence-based strategies that target information seek-

ers with low health literacy.
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